This article reviews the medical and psychologic literature on the impact of rape on female sexuality. Studies documented moderately high rates of genital injuries and moderate rates of sexually transmitted infections postrape and significantly greater difficulties with aspects of reproductive/sexual functioning, including dyspareunia, endometriosis, menstrual irregularities, and chronic pelvic pain for raped compared with nonraped women. Raped women also engaged in significantly more high-risk sexual behaviors. Posttraumatic stress disorder emerged as an important mediator of sexual victimization and sexual health. An integrative model outlining interrelated physical, psychologic, biologic, and behavioral factors postrape was presented to assimilate review findings.
Conceptualizations of rape, defined as forced vaginal, oral, and/or anal sex, have evolved from being a social problem to public health problem within recent years. 1 The health-related significance of rape is reflected in both its prevalence and complexity of health-related sequelae. Lifetime rates of completed rape for women and girls are 17.6% 1 and the legacy of rape can include detrimental effects on physical functioning, [2] [3] [4] [5] [6] health behaviors, 7-10 and health care utilization. 11 More specifically, there is a substantial body of evidence indicating that rape has deleterious effects on sexual functioning. Van Berlo and Ensink 12 comprehensively reviewed the 1970 to 1990s literature examining the association of sexual assault with sexual functioning and found that frequency of sexual contact can decrease after sexual assault, and this pattern may continue for at least 1 year postassault. Researchers also found evidence for diminished sexual satisfaction, and inhibited arousal and desire dysfunctions. 12 Researchers posited that sexual behavior, desire, arousal, and response may be affected secondary to rape-related shame, guilt-based cognitions, or psychologic sequelae such as depression or posttraumatic stress disorder (PTSD). Negative cognitions and avoidance symptoms of PTSD may lead women to avoid sexual contact to manage emotional distress, physical and psychologic aspects of PTSD, and depression, which can dampen sexual desire, arousal, and response.
Although van Berlo and Ensink highlight aspects of sexual behavior and functioning affected by sexual assault, they did not examine the impact of rape on sexual health, including associations with genital injury, and sexually transmitted diseases or infections (STDs/STIs). On the basis of the review of the extant literature, Sommers found that genital injury after rape is reported at widely divergent rates, ranging from 5% (for studies using visual inspection only) to 87% (for studies using colposcopic techniques) and that the posterior fourchette is the most frequent location of genital injury after rape. 13 In addition, occurrence and identification of genital injuries may vary depending on victims' personal characteristics such as pubertal and menopausal status and skin color. Beck-Sague´and Soloman reviewed the medical literature since 1988 for the prevalence and types of STDs in children, adolescents, and adults who were victims of rape. 14 The researchers found median rates of 3.3% for Neisseriagonorrhoeae, 3.27% for Chlamydia trachomatis, 9.4% for trichomoniasis, 18.3% for bacterial vaginosis, and 5.6% for condylomata for adults and adolescents after sexual assault. 14 As the assessments were conducted within days postrape, a number of the reviewed studies concluded that STDs were contracted before the rape. However, other researchers countered this assumption with other data indicating that STDs have been isolated several hours after a sexual assault in victims with no previous sexual contact. Taken together, sustaining a rape-related genital injury and/or STI could have significant implications for women's subsequent sexual functioning or behavior. Therefore, the goal of the current investigation was to integrate the medical and psychologic literature for the broad impact of rape on female sexuality, defined as genital injuries, STIs, sexual/reproductive functioning and sexual behaviors, and also to examine the intersection of psychologic and sexual functioning postrape. In this way, this review will update the literature published since the outstanding cited reviews and develop a foundation of research to guide the development of a comprehensive, integrative psychologic/ physical health model of the impact of rape on female sexuality.
Method
Data collection was conducted in 2 phases. First, the psychologic and medical literature was broadly searched to examine the relevant articles that addressed the question, ''In what way does rape affect female sexuality.'' After identifying the field of relevant articles, topics were narrowed using the following principles: (1) categories should reflect comprehensive domains related to the potential effects of rape on female sexuality, (2) sequelae should include aspects of physical and psychologic functioning, and (3) articles should include topics that are timely and relevant to practicing obstetricians and gynecologists. Next, the search was narrowed (to be described below) and a subset of articles was retained.
DATA SOURCES
Published medical literature was searched from 1990 to 2008, including Medline, Cumulative Index to Nursing and Allied Health, PsychInfo, Sociological Abstracts, and Google Scholar. References for the articles that were identified were scanned for additional citations. Sample search terms were ''rape victims and sexual health,'' ''sexual assault and health outcomes,'' and ''rape and health outcomes.''
STUDY ELIGIBILITY
Rape was defined as penetration of the vulva, anus, or mouth with a penis, other body parts or objects using physical force, coercion, or perpetrating against an individual who was incapable of providing consent based on a temporary or Rape and Female Sexuality 703 permanent mental or physical incapacity. Attempted rape, defined as unsuccessful attempts to complete one of the described behaviors, was included if a portion of the sample also experienced completed rape. Rape may have been perpetrated by acquaintances, strangers, or intimate partners. Rape or other forms of sexual violence or abuse perpetrated by family members (incest) was excluded unless study participants also had a form of rape described above. Studies were restricted to female participants. Female sexuality was defined as including genital injuries or STIs, aspects of reproductivesexual functioning (eg, dyspareunia), and sexual behavior (eg, frequency of unprotected sexual contact). Selected studies were required to have a contemporaneous comparison group.
STUDY SELECTION
The initial literature search revealed more than 2000 articles. Titles and article abstracts were screened for eligibility. Next, the initial review articles were considered for the degree to which they met the identified 3 criteria. This list was reduced to a final selection of 12 articles thought to best reflect the topics of interest. Owing to journal restrictions for the number of citations, this review represents a focused rather than a comprehensive review of the literature.
Results

GENITAL INJURY AND SEXUALLY TRANSMITTED DISEASES
Characteristics of genital injury after rape were examined in 4 studies. 2,3,5,6 ( Table 1 ). Three of the 4 studies used colposcopy 2,5,6 and 1 study used colposcopy and staining. 6 All 4 studies used samples spanning adolescence and adulthood, reporting to specialized sexual assault centers, and 3 of the 4 studies 2,5,6 conducted examinations within 24 to 72 hours postrape. Overall prevalence of rape-related genital injury was moderately high to high, and averaged 70.6% for the 3 studies using colposcopy. The posterior fourchette was the area that was most often injured in 2 studies 3,5 and the second most common for the third study, 2 documenting the frequency of genital trauma experienced during penetration or attempted penetration. Victim characteristics such as younger age (adolescent vs young adult), 2 no previous experience with sexual intercourse (SI), 5 and Caucasian race 6 were associated with greater rates of genital injury. The distinct association between genital injury and rape was further established by a study documenting large discrepancies in genital injury prevalence and severity for women who were raped compared with women who reported consensual intercourse. 5 Nongenital physical injury was measured in 1 study and rates of genital injury were significantly greater in women who also experienced nongenital physical injury. 5 Limitations across studies included reliance on self-referred samples, inconsistent examination procedures within and between studies, and retrospective rather than prospective examination of data. One study examined rates of STIs in a sample of children and adolescents presenting to a genitourinary clinic. Exam procedures were varied, inconsistently applied, and included mixed urine test, speculum, and external or vulvovaginal swabs. 4 Overall, 26% of the sample was positive for an STI with a nonsignificant trend for greater rates of STIs in adolescents (13 to 16) reporting a history of previous consensual SI. However, when the sample was restricted to those who received the most comprehensive genital examination, the rate of STIs increased to a high rate of 41%. Within the entire sample (regardless of procedure), 17% of girls had vaginal candidiasis, 13% had bacterial vaginosis, and 11.3% had Chlamydia, with significantly higher rates of Chlamydia in the group of young women reporting 704 Weaver Rape and Female Sexuality 707 www.clinicalobgyn.com previous consensual SI. Limitations of the study include the variable times for examination postrape, variable procedures for STI assessment, lack of clarity in questions used for assessing consensual sex, and the high-risk nature of the population (over onethird of the sample reported previous sexual abuse) limiting generalizability and making it difficult to determine the specificity of the association of the STI to the index assault.
REPRODUCTIVE AND SEXUAL FUNCTIONING
Two studies examined self-identified reproductive and sexual problems. 15, 16 Golding, 15 using a multistage area probability sample, examined the association between sexual assault, assessed by using a single question about forced or pressured sexual contact, respondent-defined medically explained and medically unexplained reproductive and sexual symptoms while exploring possible ethnic and demographic moderators. Sexual assault was significantly associated with greater ''medically explained and medically unexplained'' painful menstruation, irregular menstrual periods and pain during SI, ''medically explained'' excessive menstrual bleeding, at least 2 missed periods, and genital burning and ''medically unexplained'' lack of sexual pleasure. In most cases [see exceptions for painful menstruation (both types) and irregular medically unexplained menstrual periods], the sexually assaulted group reported rates of reproductive or sexual problems at twice the rate of the comparison group with rates ranging from 7.3% for medically explained missing 2 periods to 20.9% for medically unexplained painful menstruation. Selected results are displayed in Table 1. Some findings indicated ethnic differences in medically unexplained reproductive and sexual symptoms (menstrual irregularity was significantly more common for African American respondents and sexual indifference for Latinas). Differences in assault characteristics seemed to explain the findings for African American women. Letourneau et al 16 sampled a group of respondents with self-identified sexual problems, defined as positive endorsement of one or more of the following (lasting at least 2 weeks): lack of interest in sex, fear of sex, inability to become sexually excited or aroused, inability to stay sexually excited or aroused, not able to have a climax or orgasm, and painful vaginal intercourse not owing to injury or disease. Rape was twice as common for those in the sexual problems group compared with those in the comparison group and more than 2.5 times more common for those with more severe sexual problems (3 or more symptoms). The limitations of these studies include the fact that they are cross-sectional, retrospective, correlational assessments, and thus are unable to definitively link sexual or reproductive problems with sexual assault or rape.
SEXUAL BEHAVIORS
Four studies in Table 1 examined the association of rape with sexual behaviors using a national representative sample of college undergraduates and 3 targeted samples: an area probability sample of Latinas, a convenience sample of female veterans, and a low-income sample of African American women. [7] [8] [9] [10] All studies highlighted increased rates of high-risk sexual behaviors for women with a history of rape; behaviors that could increase the risk for exposure to an STI, 8 pregnancy, 9 and/or to another sexual assault. Specifically, 2 studies 8, 9 found that women who were sexually assaulted or raped had 2 to 3 times more lifetime sexual partners, 1 study found that women who were raped (compared with women who were not raped) had 2.5 times the rate of having 2 or more sexual partners in the past 3 months, 7 3 times the rate of having never used condoms 10 and 2.8 times the rate of having never negotiated safe sex. 10 In addition, women who were raped had 708 Weaver www.clinicalobgyn.com 2 times the rate of using drugs or alcohol at last intercourse, 7 4 times the rate of having sex with an intravenous drug user, 8 and were twice as likely to have had sex without knowing their partner's history. 9 In 2 studies 8,9 women who were raped or sexually assaulted were significantly younger when they first had consensual SI (M = 16.9 y). Limitations of these studies include the fact that they are cross-sectional, retrospective, and 3 of the 4 are targeted samples, limiting generalizability.
INTERSECTION OF PSYCHOLOGIC FUNCTIONING AND SEXUAL HEALTH CONCERNS
There was 1 study that examined the association between psychologic functioning and sexual health concerns. 17 Using a Medicaid database, authors used a case-control analysis to compare adult females, stratified by reproductive age and postmenopause, with PTSD compared with a randomly selected comparison of female recipients without a PTSD diagnosis. The 2 groups were compared on a number of different health conditions, including chronic conditions often associated with sexual assault history and reproductive health symptoms. There were significantly increased odds of PTSD being associated with several different forms of reproductive or sexual health outcomes (Table 1) . Postmenopausal women with PTSD had 6 times the rate of chronic pelvic pain and premenopausal women with PTSD had 1.5 times the rate of any STI, 3.4 times the rate of dyspareunia, 2.7 times the rate of endometriosis, but 0.6 times the rate of fewer pregnancies. There was a consistent dose-response pattern related to PTSD severity, with PTSD comorbid with depression associated with ill health than depression alone and complex PTSD with the strongest relationship. In addition, PTSD generally conferred risk above and beyond victimization. The limitations of the study include the cross-sectional design, inclu-sion of confirmed and tentative diagnoses, and limited assessments of victimization and PTSD resulting in relatively low rates for both factors. These potential underestimates could affect the magnitude and pattern of associations with the reported health conditions.
Discussion and Conclusions
Taken together, using diverse methodologies and samples, the reviewed studies document the breadth of the significant association of rape with multiple aspects of female sexuality, including sexual and reproductive health, sexual functioning, and sexual behavior. Psychologic functioning, generally, has been significantly underexamined for its potential interconnection with sexual morbidity postrape although 1 reviewed study 17 found that PTSD, in particular, may play a significant mediating role in explaining the association between sexual victimization and some forms of sexual and reproductive symptoms. Future research is needed to explore further the interrelationships among raperelated psychologic sequelae, such as PTSD, sexual and reproductive health symptoms, and sexual behavior. In addition, the interrelationships among different forms of sexual health outcomes such as genital injuries, STIs, sexual functioning, and sexual behavior warrant collective examination rather than isolated study. Similarly, absent from the extant literature is research focused on women's concerns about their sexual health. For example, after genital injuries have healed, women may have ongoing questions about their injuries and these (unasked and/or unanswered) questions could play a role in affecting subsequent difficulties with sexual behavior or sexual functioning. These proposed areas for future study would be strengthened by using an underlying theoretical model.
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Resnick and Acierno 18 provide a comprehensive, theoretical model that includes interrelated acute and mediating effects of violent victimization leading to negative health outcomes. A modified version of their model will be outlined using selected examples from the reviewed articles. Rape can lead to acute physical effects, such as genital injuries and STIs, and acute psychologic reactions including increased generalized distress (not included in any of the reviewed articles but could include generalized anxiety, fear, shame, or disgust), and acute mental disorders, such as PTSD or depression. Acute reactions can directly lead to reproductive and sexual problems such as endometriosis, irregular menstrual periods, or difficulties with sexual functioning such as dyspareunia or indirectly lead to these outcomes through a number of intervening or mediating factors. For example, acute physical injuries can lead to chronic physical injuries, such as chronic pelvic pain or STIs, which can lead to chronic gynecologic infections with related physical sequelae. Acute generalized distress and mental disorders such as PTSD have similar biologic correlates such as alterations in the locus coeruleus/norepinephrine-sympathetic and the hypothalamic-pituitary-adrenal systems, both of which can affect immune functioning, conferring risk for other disease processes. 19 Acute distress and mental disorders can also result in negative health behaviors such as increased rates of unprotected sex, increased number of sexual partners, or increased rates of sexual encounters with high risk individuals. These associations may occur when classically conditioned rape-related fear and/or symptoms of PTSD preclude women from accessing, processing, or implementing protective sexual behaviors or reduce efficacy for negotiating safe sex, specifically, or sexual contact, generally. 19 Finally, the interrelationships among the physical, psychologic, biologic, and behavioral factors are a central tenet of the model. Schnurr and Green 19 propose that the concept of allostatic load may explain the ways in which these factors interact to create risk for negative (sexual) health outcomes. Allostatic load refers to cumulative and repeated strain on the body associated with perturbations within and across psychologic, biologic, and behavioral domains. Each factor, singly, may not be enough to occasion longerterm difficulties in sexual health, but the influence of the multiple interacting factors provides collective challenges to bodily systems. Future research should focus on how the effect of rape on female sexuality would benefit from the approaches using these integrative, multisystem models. Similarly, health care providers should consider multiple spheres of impact during assessments of their patients postrape.
